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ABSTRACT
Reported were estimates of the uncorrected binocular

visual acuity levels of distance and near for children aged 6 to 11
years in the noninstitutional population of the United states in
relation to their demographic and socioeconomic backg-lund. A sample
of 7,119 children participated in the Health !ExaminW- Survey
program of 1963-65. Findings indicated that the dis. nation of
uncorrected distance and near binocular visual acuity among white and
Negro children was similar. The proportion with devsl_cive distance
acuity of 20/40 or lcss was found to increase with age imong the
white but not the Negro chi.71ren. Additional findings v.- -e that
chiliren from the So-th and West had better binocular acuity
at distance and near than children from the Northeast al-, Midwest.
Also, visual acuity at listance and near tended to be bet'ter among
white than Negro children in the Northeast and Midwest but the
reverse in the Souh and West. Children living in rural an:as were
found to have better visual acuity at distanc.. and near than did
their peers living in urban communities. The proportion of children
with defective distance acuity was found to increase with p-.)aal
educational level and/or family income. Ta:es of exten3ive
statistical data were incluOod in the report. (CB)
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Series II reports present findings from theNational Health Examination
survey, which obtains data through direct examination, tests, and meas-
urements of samples of the U.S. population. Reports 1 through 37 relate
to the adult fn., gram; additional reports concerning this program are
forthcoming and will be numbered consecutively. The present repoil
is one of a number of reports of findings from the children and youth
programs, Cycles II and III of the Health Examination Survey, These
reports, emanating from the same survey mechanism, are being pub-
lished in Series 11 but are numbered consecutively beginning with 101.
It is hoped this will guide users to the data in which they are interested.
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BINOCULAR VISUAL ACUITY OF CHILDREN:

DEMOGRAPHIC AND SOCIOECONOMIC CHARACTERISTICS

Jean Roberts and Kenneth R. Duyan, Division of Health Examination Statistics

INTRODUCTION

This report contains findings regarding un-
corrected binocular visual acuity of noninstitu-
tionalized children 6-11 years of age in the United
States by demographic and socioeconomic charac-
teristics, as estimated from the Health Examination
Survey of 1963-65.

The Health Examination Survey from which
these date derive is one of the major programs of
the National Center for Health Statistics authorized
under the National Health Survey Act of 1956 by the
84th Congress as a contim;ing activity to determine
the health status of the population.

Three different programs are used in carry-
ing out the intent of che National Health Survey.1
The Health Interview Survey, in which health in-
formation is collected from samples of people by
household interview, focuses.primarily on the im-
pact of illness and disability upon the lives and
actions of people. Through the Health Resources
program, health data as well as health resource
and utilization information are obtained in surveys
of records in hospitals, nursing homes, and other
resident institutions and on the entire range of
personnel in the health occupations. The Health
Examination Survey is the third major program.

In the Health Examination Survey, data are col-
lected by direct physical examinations, tests, and
measurements performed on the sample population
under study. This method provides the best way to
obtain actual diagnostic data on the prevalence of

certain medically defined illnesses. It is the only
way to secure information on unrecognized and un-
diagnosed conditions and on a variety of physical,
physiological, and psychological measures within
the population. In addition, demographic and socio-
economic data are obtained on the sample popula-
tion under study.

The Health Examination Survey is conducted as
a series of separate programs referred to as
"cycles." Each cycle is limited to some specific
segment of the U.S. population and to certain as-
pects of health. Data on the prevalence of certain
chronic diseases and on the distribution of various
physical and physiological measurements and other
characteristics in a defined adult population were
obtained in the first cycle, as previously de-
scribed.2' 3

For the second cycle, on which this report is
based, a probability sample of the noninstitutional-
ized children 6-11 years of age was selected and
examined. This examination primarily assessed
health factors related to growth and development.
It included an examination by a pediatrician and
by a dentist, tests administered by a psychologist,
and a variety of tests and measurements by a te.:11-

nician. This survey plan, sample design, exami-
nation content, and operation have bccn eesr.ribeci
in a previous report.1

Field data collection operations for this cycle
were started in July 1963 and completed in De-
cember 1965. Out of the 7,417 children selected
in the sample, 7,119 or 96 percent were examined.

1
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This national sample of examinees is closely re-
presentative of the roughly 24 million noninstitu-
tionalized children 6-11 years of age in the United
States with respect at least to age, sex, race, re-
gion, size of place of residence, and rate of change
in size of place of residence from 1950 to 1960.

During his single visit to the mobile units
specially designed for use in the survey, each child
was given a standardized examination by the ex-
amining team. Prior to this examination, infor-
mation about or related to the child was obtained
from one of his parents.This included demographic
and socioeconomic data on household members as
well as medical history, behavioral, and ,-elated
data on the child to be examined. Ancillary data
for the child on grade placement, teacher's rat-
ings of his behavior and adjustment, and health
problems of the child known to the teacher were
requested from the school he attended, A birth
certificate for each child was obtained for veri-
fication of his age and information related to him
at birth.

Statistical notes on the survey design, reli-
ability of the data, and sampling and measurement
error are shown in appendix I. Definitions of the
demographic and socioeconomic variables consid-
ered here are included in appendix II.

THE VISION EXAMINATION

Included in the vision examination._for children
in this study, as previously described, were tests
of color vision, monocular and binocular central
visual acuity at distance and near, the degree of
lateral and vertical eye muscle imbalance, bi-
lateral accommodation, and binocularity. Except
for color vision, tests were performed without
glasses or other refractive lense.s. Because of the
small proportion of children of this age who wear
glasses, no tests with correction were inJuded.

In addition, each child was given an eye ex-
amination by a survey staff pediatrician to detect
and identify disease or other eye defects.

Visual acuity for children who could read letters
was tested with a commercial instrumentthe
Master Ortho -rater which permitted rapid testing
under controlled conditions of lighting and target
distance from the examinee. The effective illumi-
nation on the target and the contrast between tar-
get letters and background were maintained within

2
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optimum limits for such tests, Special letter tar-
gets developed by Dr. Louise Sloan of the Wilmer
Eye Institute, Johns Hopkins University,6 which
were used in the Ortho-rater instead of the regular
targets, permitted testing at 12 levels at distance
and near-10 letters of identical size per line at
levels corresponding to ones from 20/12 to 20/200
and 3 letters at 20/400 (Snellen notation). The order
of unserifed letters on the target which were of
nearly equal legibility were randomized and differed
for each line, each eye, distance, and near.

For testing children who could not read letters
or were not able to do so rapidly enough to complete
the test in the time limit allowed, special wall
charts for distance and cards for near vision, with
Landolt ring symbols instead of letters, were used.
These targets contained 5 symbols per line and per-
mitted testing at 11 levels. In previous research
Sloan had found the two forms of the acuity test
the letter and the Landolt ring targets as used in
this studyto be essentially equivalent!* 8 The cie-
gree of comparability of the various specific acuity
levels u3ed in the present study for readers and
nonr eaders was described preyiously,5

The acuity level for the child as determined
here was that corresponding to the line with the
smallest sized letters ol symbols he was able to
read with no more than the allowable number of
errors, To be considered able to read a particular
line, no more than three letters on lines of 10
could liavs 'nen misread, no more than one sym-
bol on lines of 5 &lid no misses were allowed on
lines of 3

Vision tests were administered by the survey
staff examining dentist because that member of
the evarnining team had time available to do this,
Each of the five dentists employed during the cycle
was given special training and practice in vision
testing techniques, which had been recommended
by the coneu1tant3 in Ophthalmology to the survey,
to insure C;P onsistency of test results.

The testing order of right eye, left eye, and
binocular vision was maintained throughout the
study with the sequence of near and distance tests
altercated for successive examinees as a further
safeguard to minimize the effects of fatigue and
learning,

Findings in this study among the various demo-
graphic and socioeconomic subgroups considered
here are limited to binocular visual acuity at dis-



tance and near without correction. Acuity levels
are shown in Snellen notation where the numerator
of the ratio shows the distance of the target from
the eye(s) of the examinee (simulated in feet for
distance vision and inches for near vision) and the
denominator the distance at which the particular
test line would need to be for someone with "nor-
mal" vision to be able to read it correctly, with no
more than the allowable number of errors speci-
fied above. In this notation 20/20 and 14/14 are
usually considered normal for distance and near
vision, respectively.

FINDINGS

Among all noninstitutionalized children 6-11
years of age in the United States, nearly three-
fourths or an estimated 19.5 million were found to
have at least "normal" or better than "normal"
binocular distance vision without correction (20/20
or better).5 The proportion reaching similar levels
at near was only slightly less.

The proportion with defective binocular dis-
tance vision showed a remarkably consistent in-
crease with age from 7 percent testing no better
than 20/40 at age 6 years to 17 percent at age 11
years. The age trend for those with more seriously
defective vision is even more pronounced. Among
those testing no better than 20/100, the proportion
increases consistently and steadily from less than
1 percent at age 6 years to nearly 8 percent at
age 11 years. A similar trend with age is not found

for those with defective binocular near vision, where
the proportion varies between 5 and 7 percent test-
ing no better than 14/28 over the age range in the
study.

Boys were found to have slightly but signifi-
cantly better binocular visual acuity at both dis-
tance and near than girls.

Race

The distribution of uncorrected distance and
near binocular visual acuity among white andNegro
children 6-11 years of age is generally similar
(figure 1 and tables 1 and 2), Findings for the other
racial groups ar e not included because the combined
group is so small and heterogeneous that estimates
for it could not be considered reliable with the size
and design of the sample used in the present study.

At distance, 75 percent of the white and 73
percent of the Negro children were found to have
at least normal vision of 20/20 or better, a dif-
ference so small that it is probably due to sam-
pling variability alone (table 3), Slightly more white
than Negro children were also found to have de-
fective distance vision, whether those considered
were the entire group testing no better than 20/40
or those with a more severe defect testing no
better than 20/100. The respective rates for white
and Negro children were 11 and 10 percent at
levels of 20/40 or less a'. 4 and 2 percent at
levels of 20/100 or less. Th.-- corresponding popu-
lation estimates of children vith these levels of
visual acuity are contaitied in table 4.

At near, no statistically significant differences
were found in the distribution of visual acuity be-
tween the two races. Slightly more white than Ne-
gro children had at least normal near vision of
14/14 or better-73 percent compared with71 per-
centwhile a negligibly smaller proportion of
white than Negro children had defective acuity of
14/28 or less-6 percent compared with 7 percent.

White boys were found to have better visual
acuity that white girls. Seventy-eight percent of

these boys had at least normal acuity at distance
(20/20 or better) compared with 72 percent of the
girls, while at the other extreme relatively fewer
boys (10 percent) than girls (12 percent) had de-
fective distance acuity of 20/40 or less. The dif-
ferences at either extreme were large enough to be
statistically significant. A similar pattern of bet-
ter acuity among white boys than girls is also found
for near vision.

Among Negro children this pattern of sex dif-
ferences in visual acuRy is not found. Negro boys
had slightly, but not significantly, poorer acuity
than girls of the same race. Relatively fewer of
these boys than girls reached the normal or bet-
ter levels at distance and near and relatively more
had defective acuity of 20/40 or 14/28 or less
although these differences were statistically negli-
gible.

White boys had somewhat better visual acuity
than Negro boys. However, only among those with at
least normal distance visual acuity and those with
defective near acuity (14/28 or less) were the dif-
ferences large enough to be considered statistically
significant. The reverse pattern was found among

3



20/20 20/25 20/30 20/40 20/50 20/70 20/100 20/200 Less thon
or better 20/200

ACUITY LEVEL

14/14 14/17.5 14 /21 14/28 14/35 14/49 14/140 Less than

or better and 14/70 14/140

ACWTY LEVEL

Figure I. Number of white and Negro children. per 100, 6-11 years of age, reaching specified acuity levels with

uncorrected binocular distance and near vision, United States.

girls. White girls had slightly poorer acuity than
Negro girls although the differences in the propor-
tions with at least normal and with defective acuity
at distance and near were not statistically signifi-
cant with the size and design of the sample used
in the survey.

The proportion with defective visual acuity at
distance of 20/40 or less increased with age among
white but not among Negro children. For white
children the prevalence of this degree of visual de-
fect more than doubled during this age span, in-
creasing steadily from 7 percent at age 6 to 18
percent at age 11 years, with only'a slight level-
ling off at 8 years of age. No such consistent age-
related trend was found among Negro children for
either distance or near vision or among white chil-
dren for near vision (figure 2). This pattern was

4

consistent for both boys and girlsthe only age-
related trend being the increase in the prevalence
of defective distance vision among white children.

In the previous report presenting visual acuity
findings among American children by age and sex5
the effect of using two different targetsone for
those who could readily read letters and the Landolt
ring sets for those who could not--was assessed.
It was shown that the Landolt ring symbol charts
may have provided a slightly easier test than the
letter targets. However, the proportion tested with
these symbols was large enough only at 6 years and
to a lesser extent at 7 years to have noticeably af-
fected the overall distribution of acuity in the popu-
lation under study. Because of these target differ-
ences the possible effect of any substantial differen-
tials in letter-recognition ability between the white

10



t--

85

80

75

70

65

60

0 r

DISTAKE-20/20 or better

0°.

23

90

75

70

65

NEAR-A/14ot better

60

1.. 1 1 i I 1 0 Ci 1 .1 I ....AM....1
8 7 8 9 10 11 12 e 7 El 9 10 11 II

r
DISTANCE 20/40 or Less

20

15

10

5

^

while

fro,.
1,0

Er

eo*.
0'

4. " owe.,
Negro

0 1
1 1 L

6 7 8 9 10 11 12

20

15

10

5

DISTANCE-20/100 or less

White
01.

silasil °°°°°°
eseesio.e.

ee

Negro

0 1
---J. I i I I

6 7

I

8 9 10 I I 12

AGE IN YEARS

15

10

5

NEAR 14/28 or less

10.°°°°° Negroso %
WNN

1

6 7 8 9 10 H 12

AGE IN YEARS

Figure 2. Number of white and Negro children per 100, reaching specified levels of uncorrected visual acuity at

distance and near by age, United States.

ii 5



loor

AGE IN YEARS

amiurompannommammommotautsistetaiseasomlumwortmastaaremeraemoasemaaatoluseraesmo

Figure 3. Number of white end Negro children per 100,

tested with Lendolt rings by age, lJnited States.

and Negro groups needs to be consie .1. Propor-
tionately more Negro than whitechilth en were tested
with Lando It rings, 28 percent compared with 19
percent for the latter. At age 6 years nearly 86
percent of Negro children were tested with symbols
compared with 75 pex.,.-,nt of the white group. At
age 7 years half of ti,e Negro group compared with
one-fourth of the whii:e children were tested with
the rings. The proportion so tested decreases rap-
idly with age for both groups, as shown in figure 3,
until by 11 years only 1 percent of white children
and less than 2 percent of Negro children were
tested in this way, Thus it is apparent that at ages
6, 7, and possibly 8 years target differences could
have affected the racial findings. Thus the poorer
acuity levels found among Negro children under the
age of 8 may actually understate the actual racial
differentials in acuity for these younger children if,
in foct, the Landolt ring sets did provide an easier
test.

Region

Children from the South and West regions of the
United States had better binocular visual acuity at

6

both distance and near than children from the North.
east and Midwest (figure 4 and tables 5 and 6).

At distance, the prevalence of at least normal
vision (20/20 or better) is significantly greater
among children in the South and West (77 percent)
than those in the Northeast (71 percent) but only
slightly more than in the Midwest (74 percent).
Defective visual acuity at levels of 20/40 or less
is significantly more prevalent among children in
the Northeast (14 percent) than those in the South
(8 percent) %.nd West (10 percent) but only slightly
more than among children ;n the Midwest (12 per-
colt).

For near vision, the prevalence of normal or
better acuity (14/1... or better) is significantly great-
er among children in the West (78 percent) and
South (76 percent) that those in the Northeast (67
v:cent) and MIdwest (69 percent). Defective near

u t y (levele .)f i4/28 or less) is sigr. ificantly more
prevaleni. titr4ong children in the Northeast (8 per-
cent) than those in the South (5 percent) and West
(4 percent).

In each of the re0ons into which the country
was divided for the 1.)arposes of this survey, the
prevalence of defective distance but not near vision
was found to increase with age from 6 to 11 years.
The sharpest rate of increase was founa th the West,
where the prevalence among c.1711.y..L! 11 years of
ages was 4 times that for the (, :0:3ot...olds, and in
the Northeast and Midwest, Mitstl.%2 b.he rates more
than doubled in this age span. No cnsistent age-
related trend was found for defec4c near visual
acuity rates in any of the regions (figure 5),

Boys tended to have better visual acuity than
girls in each of the four regions. The proportion
with at least normal acuity at distance and near
was greater among boys than girls in each region,
though the differences were not consistently large
enough to be considered statistically significant
throughout. Defective visual acuity at distance and
near was slightly more prevalent among girls than
boys in each region except for distance vision in
the South and West, where the rates were identical.
This pattern was consistent throughout the age range
in the study with few exceptions.

When compensation is made for any differences
in the age distribution of these children among the
four regions, the prevalence of at least normal and
defective visual acuity at distance smd near remains

12
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Figure 4. Number of children per 100, 6-11 years of age, reaching specified levels of uncorrected visual acuity

at distance and near by region, United States.

essentially unchanged (table 7). Hence the regional
differentials in these rates described above cannot
be attributed to differences in age or sex distribu-
tion of children among the regions.

What racial differences were found in the pre-
valence of at least normal and of defective visual
acuity among children 6-11 'pars of age in the
country as a whole were not consistent in each of
the four regions. Visual acuity at distance and near
tended to be better among white than Negro children
in the Northeast and Midwest but poorer in the South
and West, I lowever, only the differences in the prev-
alence rates for at least normal visual acuity at
distance and near among white and Negro children
in the Northeit and Midwest were large enough
to be considered statisticaily significant at the 5-
percent probability level. As apparent in table 8,
the racial differences in acuity rates in the four

13

regions were not due to differences in age distri-
bution between the two racial groups.

Size of Place of Residence

Children from rural areas of the United States
in general were found to have better visual acuity
at distance and near than those who live in urban

communities. The prevalence of at least normal
visual acuity at distance (78 and 73 percent, re-
spectively) and near (75 and 72 percent) is signifi-
cantly greater among rural than urban residents,
while the proportion with defective acuity at dis-
tance no better than 20/40 (9 and 12 percent) is
significantly less (table 9).

This pattern of rural-urban differences in these
acuity rates for children is consistent over the en-
tire age range in the study, as shown in figure 6,

7
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with one exception (age 6 for those with defective
near vision) and for both boys and girls, although
the differences are in general not consistently
large enough to bv. statistically significant.

Children in large urban communities with 3
million or more population had somewhat poorer

visual acuity than those in smaller urban communi-
ties. As may be seen in table 10, urban-rural and
the large-small size of urban place differences in
these rates are eliminated when the effect of
difference in the age-sex distribution of the chil-
dren in these areas is removed.
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These findings of better visual acuity among
rural than among urban children are roughly con-
sistent with those of Kephart and Unger among some
100 school children in grades 4-8 from a rural and
an urban community in Indiana.°

Rate of Population Change. One of the three
axes of stratification used in the sampling frame
for this survey was the extent and direction of
change in population size of place of residence from
1950 to 1960. This was considered an index to
the economic stability of the communities in which
these children reside. Places showing an above-
average gain in population during the decade were
perhaps more likely to have a healthy expanding
economy, while those experiencing a loss might
tend to be communities with diminishing employ-
ment opportunities and resources for development.
It might be expected that this factor would in turn
be reflected to some extent in the visual acuity of
the children living there insofar as this might be
affected by the availability and adequacy of medical
care.

No consistent pattern of relationship was found
between the visual acuity of these children and this

10

index of economic stability of their community of
residence (table 11).

Family Income

Defective visual acuity distance of 20/40
or less was found more frequently among children
6-11 years of age from families with moderate or
higher incomes than for those in the lower in-
come brackets. The proportion of children with this
degree of defect increased steadily with family in-
come from 8 percent among those with less tuan
$3,000 per year to 14percent among those frorn the
$10,000-$14,999 level, then dropped off to llper-
cent for children from families in the highest
bracket ($15,000 or more). Only the differences in
the rates among those from families with incomes
under $5,000 and $5,000-$14,999 were large enough
to be statistically significant at the 5-percar1l:
probability level. There was no evidence of any
association between near acuity levels and family
income for these children (figure 7 and table 12).
The proportion with defective near acuity of 14/28
or less showed a negligible decline with income
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Figure 8. Number of children per 100, 6-11 years of

age, with defective uncorrected distance binocular

vision of 20/40 or less by education of parent,

United States.

from 7 percent among families with less than
$3,000 to a low of approximately 5percent fot those
in the two highest income brackets.

The general increase with age in the prevalence
of defective visual acuity at distance but not neat
for these children was found with few exceptions
within each income class up to $10,000 and was
present but somewhat less consistently for those
from the higher income families.

Within each income class, boys tended to have
somewhat better visual acuity than girls at distance
and near, the differential being more marked at
higher income levels of $7,000 or more.

Education of Parent

A low degree of association was also found be-
tween defective distance, but not near, visual acuity
of the child and the education of the parent consid-
ered the head of the household. The proportion of
children with acuity no better than 20/40 increased
from 8-9 percent among those whose parent had
completed less than 8 years of formal schooling
to 16 percent for those whose parent had 17 years
or more. Only the difference between these ex-
tremes was large enough to be considered statis-
tically significant here (figure 8 and table 13).

In general the prevalence of defective distance,
but not near, vision was found to increase with age

of the children within each of the education-of-
parent classes. While the progression with age was
somewhat irregular over the age span in the study
within most of the classes, the prevalence of this
degree of visual defect (20/40 or less acuity) among
11-year-olds was more than twice that for the 6-
year-olds whose parents had completed 8 years or
12 years or more formal schooling. For the re-
mainderthose whose parents had completed 9-11
years or less than 8 years schoolingthe increase
was smaller but still statistically significant (46
to 78 percent more).

Grade in School

Prevalence rates for at least normal and for
defective visual acuity at distance and near as de-
scribed previously are shown in table 14 and fig-
ure 9 by the grade in which the children were at
the time of the examination. These prevalence rates
reflect the same general trends as those shown by
age for these children, as would be expected since
the majority of the children are in the normal grade
placement for their age.

Since the age range in this survey was 6-11
years, those children in kindergarten and seventh
grade are relatively smaller groups and cannot be
considered typical of either the total or normal

Kinder- First Second Third Fourth Fifth Sixth Seventh

clarion

GRADE IN SCHOOL

Figure 9. Number of children per 100, 6-!1 years of

age, with defective uncorrected distance binocular

vision of 20/40 or less by grade in school, United

States.
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group of children in these two grades. The visual
acuity findings, however, should be closely repre-
sentative of noninstitutionalized children in grades
1-6,

Available previous studies among elementary
school children are in general agreement with
these findings showing a decrease in acuity with
grade as well 48 with age110,11

SUMMARY

This report contains estimates of the uncor-
rected binocular visual acuity levels at distance and
near for children 6-11 years of age in the nonin-
stitutional population of the United States in rela-
tion to their demographic and socioeconomic back-
ground. The findings are based on tests given under
uniformly controlled conditions with letter targets
in a commercial instrument for children who could
read letters easily and with nearly comparable
Landoll ring charts for those who could not.

In the Health Examination Survey program of
1963-65, a probability sample of 7,417 children was
selected to represent the 24 million noninstitution-
alized children of this age in the United States. Of
these, the 7,119 examined, or 96 percent, were
closely representative of the child population from
which they were drawn with respect to age, sex,

race, region, and other available demographic and
socioeconomic variailes.

The distribution of uncorrected distance and
near binocular visual acuity among white and Negro
children 6-11 years of age is generally similar.
The proportion with defective distance acuity of
20/40 or less, however, increased with age among
the white but not the Negro group, White boys had
better visual acuity in general than white girls,
while Negro boys had slightly but not significantly
poorer acuity than girls of the same race,

Children from the South and West had better
binocular visual acuity at distance and near rt-lan
children from the Northeast and Midwest, Visual
acuity at distance and near tended to be better
among white than Negro children in the Northeast
and Midwest but the reverse in the South and Weat.

Children living in rural areas of the United
States In general hnd better visual acuity at dis-
tance and near than those who live in urban com-
munities, irrespective of size.

The prevalenc .:! of defective acuity at distance
among these children was found to be related to the
educati,3 of parents and to the size of their
family income, the proportion with defective dis-
tance acuity increasing as parent's educational
level or family income increased.
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Table 1. Number of white and Negro childrn per 100,reaching specified cuity levels for uncorrectd binoc.
ular distance vision, by age and sex, with total standard orror: United States, 196-65

Race, age, and sex
20/12
Or

better
20/15 20/17

WHITE

Both sexes

6-11

6 years
7 years-------------
8 years
9 years
10 years
11 years

Ben

6-11 yeara----

6 years
7 years
8 years
9 years
10 years
11 years

Girls

6-11 years--

6 years----,--------
7 yenrs
8 years
9 years
10 years
11 yeals

Total

NEGRO

Both sexes

6-11 years----

6 years
7 years
8 years
9 years
10 years
11 years

Boys

6-11 years....

6 years
7 years
8 years-
9 years-
10 years
11 years

Girls

6-11 years----

6 years
7 years
8 years-
9 years
10 years.
11 years

Total-

2.7
I 19.6 26.1

20/20 1-- 20/25

L6,8

20/30 20/40 20/50 20/70 20/100 20/200 I thAn
120/.00
._ .

Rate per 100 children

10.2 I

3,1
2.0
1.5
2.2
3.3
4,3

3.8

2C.3
11,5
15,7
21.2
24.6
24,6

22.0

21.2
22.9
27,2
32,1
28,6
24,7

26.5

28,9
35,6
32.6
23.3
20,7
18.7

14.3
15,6
10.1
7.5
6.3
6.8

25.6 9.1

2,5
2,9
2.2
2.9
5.4
6.3

1,6

25.4
12,1
19.0
24.2
27.7
23.9

22.9
24.3
26,6
31.8
28.6
25.0

17.1 I 25.7

26.1
32,8
31.4
23.6
18.8
17.7

10.4
15.6
9.4
6.0
6.0
6.7

28.0 11.3

3,7
1,0
0.8
1.5
1.0
1.6

15.1
10.9
12.2
18.1
21.3
25.3

19.5
21.5
27.9
32.4
28.7
24,4

29.5
38.6
33.8
23.0
22.7
19,7

0.24 1 0.73 1 0.66 1 0.441

2,5 20.2 25.0 25.6

3.0
0.4
1.4

3.9
6.7

3.0

15.4
14.9
13.7
21.4
26.2
31.3

21.8

25.4 23.7
.1 30.3

z.5.3 30.6
30.3 22.8
22.0 29.4
24.7 15.8

22.5 25.3

3.4

2.9

4.6
7.4

2.0

13.1
16.4
15,0
19.4
28.8
40,5

18.6

7.7.1
24.1
17.9
30.6
15.1
19.9

27.4

28.8
27.0
24,8
26,6
27.9
15.7

25.9

2.6
0.9

3.1
6,1

0.86

14

17.9 23.8 18.4
13.5 24.2 33.6
12.3 28.7 36.4
23.5 30.0 19.1
23.6 28.8 30.8
22.1 29.6 16.0

18.3
15.6
10.8
9.0
6.6
6.8

3.5 3 . 6 1.4 2.4 1.1 I. 3

5,0 4.5 1.0 1,1 0.2 0 2
3,6 3,9 1,2 2.4 0.?.
4.2 2.7 1,8 1,4 0.5 0.8
3.1 3.7 0.8 1.8 1,3 £.2
2.2 3,1 1,4 3.8 1.9
2.8 3,6 2.S b .0 2,3 3.8

3,0 3,4 2,1 j 0.9 '.0

4,1 3.8 0.6 1,3 0.3
3.8 3.5 1.0 2.3 0,3
3.6 3,). 2.2 1.0 0.3 0.9
2.1 3.5 0,6 1.5 1.4 1.6

2.7 1.3 3.1 1.3 2.6
2,7 3.8 2,2 3.6 2,0 3.7

4.0 3.8 1.5 2,7 1.3 2.0

6.0 5.2 1.4 0,9 0.4
3.4 4.3 1.3 2,5 0.3 0.4
4.9 2.3 1,3 2,0 1.6 0.8
4.2 3.9 1.0 2.2 1,2 2.8
2,6 3.4 1.5 4.6 2.4 4.0
2.6 3.4 2,4 4.4 2.6 3.9

0.7

0,9

-

0.6

0.3
0,2
0.4
0,7
0.7
1.7

1.0

Standard

0.581

Rate

12.2

0.291

per 100

4.4

error

0.331

children

5.0

0.111

1.3

0.211

1.3

0.131

1.1

0.261

1.1

20.2 2.3 8.7 0.6
10,7 7.3 5.6 1.9 1.3 1.2 1.6
14.0 4.4 7.4 0.5 2,2 0.4 2.1
13.6 3.9 1.4 2.8 1.9 0.5 0, 5
9.0 2.3 2.1 1,6 1,1 2.4
4.5 6.2 4.3 0.6 1.2 1.7 2.2

12,0 3.8 5.4 1.8 1.5 1.3 1.5

17.1 2.2 7.3 1.1
11.1 8.5 4,2 2.8 2,6 2.3 1.0
16.5 3.7 11.6 1.0 2,3 4.2
10.4 4.0 1.2 3.9 2.9 1.0
11.5 1,5 4.3 3.2 3.0
4.5 2.4 3.2 1,0 1.2 2.7

12.3 5.0 4.6 0.8 1.1 0.9 0.6

23.4 2.4 10.1 1.3
10.3 6.1 7.1 1.0 2.3
11,5 5.1 3,2 2.0 0.8
16.8 3.8 1.6 1.6 0.8 1,0
6.6 3.2 2.2 1,7
4.5 10.0 5.4 1.1 1.3 2,2 1.6

0.2
1.5
0.7
1.1
2.6

0.15

0.3

0.5

r q

0.7

0.2

1.5

0,4

1.1

1.6

Standard error

I 1,00 I 1.35 I 1.82 0.97 I 0.49 I 0.98 I 0.32 I 0.43 I 0.48 I 0,32 I 0.19.
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Table 2. 'dumber of white and Negro children per 100, reaching specified acuity levels for uncorrected binoc-
ular near vision, by age and sex, with total standard error: United States, 1963-65

Race, age, and sex
14/14
or

better
14/17.5 I 14/21 14/28 14/35

14/4-91
and 14/140
14/70

Less
than
14/140

6-11 years

6 years
7 years
8 years
9 yeals
10 yeeru
11 years

WHITE

Both sexes

6-11 years

6 years
. years
8 years
9 years
10 years
11 years

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Total

Ian

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

NEGRO

Both sexes

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

Total

Boys

Girls

Rate per 100 children

72.9 16.7 4.6 1 2.7 ( 0.7

75.2 14.9 4.5 3.2 0.6
60.5 26.0 7.1 3.4 0.9

69.0 20.9 5.2 1.8 0.6
75.5 16.0 3.2 2.7 0.9
78.9 11.1 4.1 3.0 0.5

78.8 11.1 3.5 2.4 0.8

76.0 14.4 4.9 2.0 0.6

79.6 11.4 4.0 3.0 0.5
63.8 22.8 9.0 2.2 0.5
72.0 19.1 5.4 1.4 0.5
78.5 13.8 3.8 1.9 0.5
82.3 9.9 3.4 1.8 0.5
80.4 9.0 3.9 1.8 1.1

69.6 19.2 4.3 1.5 0.8

70.7 18.4 5.1 3.4 0.8
57.2 29.3 5.2 4.5 1.4

65.8 22.7 5.0 2.3 0.8
72.4 18.2 2.5 3.6 1.3

75.4 12.4 4.8 4.2 0.4
77.1 13.1 3.1 2.9 0.5

Standard error

0.78 1 0.54 1 0.35 0.21 1 0.15

1.5 0.5

1.2 0.2
1.5 0.5
1.0 0.7
1.0 0.6
1.7 0.7
2.9 0.4

1.4 0.5

0.9 0.5
1.2 0.4
0.8 0.6
0.5 0.8
1.9 0.3
3.1 0.3

1.7 0.5

1.6
1.9 0.6
1.1 0.8
1.5 0.5
1.5 1.1
2.7 0.4

1 0.22 1 0.081

Rate per 100 children

70.8 15.3 6.5 I 3.5 1.0 2.0

79.2 10.4
62.0 20.8
62.8 18.4
68.9 14.4
74.2 17.3
78.6 10.1

70.2 15.7

2.4
7.7
9.9
9.6
5.8
3.7

6.0

5.0
2.7
2.9
4.5
1.9
3.9

3.0

1.8
1.7
1.8

0.7

1.1

1.2
2.7
2.9
1.8

3.1

3.1

80.9 10.8
61.3 23.6
51.8 18.7
72.0 14.2
74.7 18.3
82.1 8.0

71.4 14.9

5.3
14.2
11.2
4.3
0.8

7.1

5.3
2.3
3.2
1.6
2.7
2.4

4.0

1.9
1.0
3.5

0.9

1.1
5.3
5.8
1.0

5.4

0.8

77.5 9.9
62.8 18.0
73.7 18.1
65.8 14.6
73.8 16.4
75.0 12.1

4.9
10.2
5.6
8.0
7.3
6.5

4.7
3.2
2.6
7.4
1.0
5.4

1.7
2.4

1.4

Standard error

1.3

2.6

0.9

0.2

0.1
0.1
0.8
0.1
0.1
0.2

0.2

0.2
0.2
0.2
0.2

0.3

0.3

1.5

0.2
0.2

0.07

0.7 0.2

1.1 1.2
1.4
0.8

0.6

0.6 0.2

1.2
2.8

1.2

0.7 0.2

2.3 1.1

1.6

2.01_1 1.22 1 0.93 [ 0.66 1 0.44] 0.42 1 0.301 0.14
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Table 3. Number of white and Negro children per 100, with specified levels of normal or defective
uncorrected binocular distance and near vision, by age and sex, with tota1 standard error:
United States, 1963-65

Age and sex

Distance acuity level Near acuity level

20/20 or
better

20/40 or
less

20/100 or
less

14/14 or
better

14/28 or
less

White Negro White Negro White Negro White Negro White Negro

Both sexes Rate per 100 children

6-11 years 75.1 73.3 11.2 10.1 3.8 2.5 72.9 70.8 5.8 7.3

6 years 73.5 67.7 7.1 9.9 0.5 0.6 75.2 79.4 5.4 8.0
7 years 72.0 69.9 8.8 12.2 1.2 3.4 60.5 62.2 6.4 9.4
8 years 77.1 69.2 8.6 12.6 2.7 2.5 69.0 62.9 4.9 9.0
9 years 78.9 74.7 10.6 7.9 4.2 1.8 75.5 69.0 5.4 7.1

10 years 77.2 81.5 14.4 7.2 6.0 2.4 78.9 74.4 5.9 2.6

11 years 72.3 78.8 18.2 10.7 8.3 4.6 78.8 78.8 6.6 7.7

Boys

6-11 years 77.8 72.6 10.0 11.7 3.2 3.0 76.0 70.2 4.6 8.0

years 79.1 72.4 6.3 8.4 0.6 1.1 79.6 80.9 4.9 8.3
7 years 72.1 67.4 8.5 13.0 1.6 3.3 63.8 61.3 4.4 9.9
8 years 79.2 60.6 7.8 19.2 1.6 4.2 72.0 51.8 3.5 15.3
9 years 82.6 76.6 9.4 9.1 3.8 1.0 78.5 72.0 3.9 2.6

10 years 80.5 76.4 11.8 10.6 4.6 3.0 82.3 74.7 4.5 2.7

11 years 73.5 83.4 17.1 9.6 7.5 5.4 80.4 82.1 6.6 9.0

Girls

6-11 years 72.4 74.1 12.3 8.6 4.3 2.0 69.6 71.4 6.9 6.6

6 years 67.7 62.7 7.9 11.5 0.4 70.7 77.5 5.8 7.7
7 years 71.9 72.2 9.0 11.4 0.8 3.4 57.2 62.8 8.4 8.9

8 years 74.8 77.4 9.5 6.0 3.9 0.8 65.8 73.7 6.5 2.6
9 years 75.0 72.6 11.8 6.7 4.7 2.7 72.4 65.8 6.9 11.6
10 years 73.7 36.3 17.0 3.9 7.5 1.7 75.4 73.8 7.4 2.5
11 years 71.0 73.8 19.3 11.7 9.1 3.9 77.1 75.0 6.6 6.3

Standard error

Both sexes 0.90 1.66 0.56 0.97 0.381 0.59 0.78 2.01 0.40 0.81

Boys 1.23 2.81 0.82 1.94 0.44 1.01 1.04 2.90 0.54 1.49
Girls 0.85 2.13 0.71 1.03 0.58 0.77 1.07 1.43 0.64 0.77



Table 4. Number of white and Negro children with specified levels of normal or defective uncor-
rected binocular distance and near vision, by age and sex: United States, 1963-65

Age and sex

Distance acuity level Near acuity level

20/20 or
better

White Negro

Both sexes

6.11 years

6 years

7 years

8 years-

9 years

10 years

11 years

Boys

6-11 years

6 years

7 years

8 years

9 years

10 years

11 years

Girls

6-11 years

6 years

7 years

8 years

9 years

10 years

11 years

20/40 or
less

1

White Negro

5 332 2,399 2 279

2,581 386 249

2,519 398 306

2,630 387 294

2,676 398 358

2,565 431 478

2,361 399 594

8,088 1,192

1,414 209

1,284 193

1,378 170

1,429 206

1,362 202

1,221 212

112

151

136

162

200

284

7,244 1,207 1,234

1,167 176 137

1,235 205 155

1,252 218 158

1,247 192 196

1,203 229 278

1,140 187 310

20/100 or
less

14/14 or
better

14/28 or
less

White I Negro White Negro White Negro

Number in thousands

331 768 82 14,869

56 18 3 2,640

70 43 19 2,116

71 93 14 2,35

42 143 10 5629-,

38 201 13 2,623

54 270 23 2,574

192 335 49 7,897

24 11 3 1,423

37 29 9 1,135

54 27 12 1,251

24 65 3 1,359

28 78 8 1,392

25 125 14 1,337

139 433 33 6,972

32 7 1,217

32 14 10 981

17 65 2 1,102

18 78 7 1,204

10 123 4 1,231

30 146 10 1,237

2,317 1 174 240

451 188 46

354 223 53

352 168 50

38

393 197 14

399 216 39

l,i5 82 132

234 88 24

175 79 28

145 60 43

194 68 7

197 77 7

209 110 23

1,163 692 1L8

218 99 22

178 144 25

207 108 7

174 114 31

196 120 7

190 107 16
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Table 5. Number of children pet Ion, with npcciiied levels of normal or defective uncorrected
1-.1aocu1 dr. distance and near vision, by region, age, and sex, with total stdndard error: United
States, 1963-65

Age and sex

20/20 or better
1

1North-
east

20/40 or less

Mid- -I
South

west WestNorth-
east

Mid-
west South West

12-t-t1-192-fibce
Rate per lon children

6-11 years 70,8 74.5 76.8 76,7 13,8 12,5 7.9j 9.9

6 years 68,7 73,1 73,1 75,4 0,4 9.1 7.3 4,3

7 years 66,3 72.0 73.6 74,6 13,2 10,4 6.7 6.7

8 years 72.8 76.3 77.7 77.1 11.2 10.2 5.4 8.5

9 years 74.5 77.6 79.1 81,0 14.2 9.1 8,5 10.0

10 years 77.9 76,1 79,9 77.9 13.1 17,4 7.2 14.S

11 years 66,1 72.6 78,3 74.9 23,2 18.6 11.2 16,3

Boys

6-11 years , 74.0 77.6 77.6 78.5 12,4 10.6 7.8 10.1

6 years 78.0 80,2 77.2 77.6 7.1 3.6 7.6 7.9

7 years 66.7 72.1 70,5 75.8 11.8 10.7 6.4 7.4

8 years 73.2 75,4 77.8 79,1 10,8 10.9 6,4 9.0

9 years 76.6 82.9 81.9 83.4 13.4 7.9 7.8 8.3

10 years 80.3 78.3 81.3 80.8 10,7 14.2 6.6 13.4

11 years 68.7 76.8 77,4 75.0 21.1 15.8 12,6 15.1

Girls

6-11 years 67.7 71.4 76.0 74.7 15,3 14,4 8.0 9.7

6 years 59,4 65.5 68.2 73.3 11.7 14.6 6.9 1.0

7 years 65.8 71.8 76.4 72.5 14.4 10.1 7.0 5.5

8 years 72,3 77.1 77.4 74,6 11.5 9.3 6.5 7.9

9 years 72,1 72.1 76.0 78.1 15.0 10.2 9.2 11.8

10 years 74.6 73,4 78.6 75,0 16.0 21.1 7.7 16.2

IA years 63.2 68.2 78.9 74.4 25.4 21.4 10.0 17.7

Standard error

Total 1.29 2.88 1.65 1.80 1.41 1.37 0.52 1.48
___.

3oys 2.71 3.49 1,86 1,88 2,31 2,00 1,11 1,83

Girls 1.28 2.69 1.87 1.81 1.90 1.49 0.66 1.62

18
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Tsole 5. Number of children per 100, with specified levels of normal or defecrive uncorrected
binocular distance and near vision, by region, age, and sex, with total standard error: United
States, 1963-65

1,1011111011

20/100 or less 14/14 or batter

North-
east

Mid-
west

South I West

4.4
1 1

1.9 3.6

1.3 0.3 0.2 0.2

2,5 1,7 1.3 0,7

3.4 3.9 1.4 1,8

5.5 3.5 2.5 4.2

3.5 7.3 2,4 8.3

11.1 9.2 4.0 6.9

4.6 3.5 1,7 3.0

1

North- Mid-
east west

1.9

3.2

2.1

5.7

1.9

13.3

6111

1.9

2.6

3.8

5.2

7.3

0.5 0,5

1,2 1.2

1,2 1.7

1.9 2.2

2,5 7.2

3.4 5.3

4.2 5.2 2.1 4.3

0.7 0.7

1.8 1.4 1.3

4.5 5.3 1.5

5.3 3.3 3.0

5.6 9.7 2.2

8.8 11.1 4.4

0,89 0,49 1 0.34

-

-

2.0

6.4

9.3

8.9

1.13 1.20 0,42

1.00 0./1. 0.54

0.74

1.81 I

south West

14/2R or less

North-
east

Mid-
west

South West

Rate per 100 children

66.6 69,4 76.0 78,5 &.4 6,6 4.9 3,9

66.0 72.4 76.5 87,9 9.0 5.1 6,0 3.0

51.9 54,4 66.4 71.7 9.9 8,9 5.5 2.4

62.0 65.7 74.7 71.1 7,8 6.4 3,4 4.2

69.2 73,0 77.2 77.8 7,7 5.7 5.5 3.4

77,2 77,2 79.6 79.4 6,6 5.4 4.7 5.3

76.8 75.2 82.2 81.9 9.3 8.1 4.4 5.3

71,9 72.1 76.8 80,4 7.0 5,7 4,3 3,5

76.2 75.7 78.2 89.2 6,7 4.9 5.5 4.6

55.6 57.1 67.6 72,7 9.1 6,3 4.3 1,7

66.4 63,1 74.2 74.1 6,9 5.5 3.4 4,6

75.4 77.0 77.6 81.2 4.5 4.5 4.5 1.3

79.9 79.4 81.3 85.0 4.3 5,1 3.0 4.3

78.1 80.2 82.8 81.7 10.7 7.9 5.0 4.4

61.3 66.7 75.2 76.3 9.8 7.6 5.6 4,4

55.9 68.7 74.3 86.5 11.3 5.4 6.5 1.5

48.2 51.9 65.0 70.0 10.7 11.1 6.6 3.5

58.3 68.3 75.2 67.6 8.5 7.3 3.5 3.6

62.5 68.9 76.6 76.1 11.1 6.8 6.5 5.6

73.5 74.5 78.0 74.0 9.5 5.7 6.2 6.2

75.4 70.1 81.6 82.0 7.7 5.2 3.8 6.5

Standard error

1.32 2.24 1,77 1.60 1,19 0,69 0,48 0.87

2.70 2 7n I 2.13 1.til 1.98 1.23 1.02 0.49

1.77 2.19 1 1.81 2.23 1.65 1.02 0.71 1.32
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Table 6, Number of children with specified levels of normal or defective uncorrected binocular distance
vision, by region, age, and sex: United States, 1963-65

Age and sex

20/20 or better 20/40 or less

North-
east

Mid-
west

South West
North-
east

Mid-
west South West

Both sexes

3,796 5,041 4,417 4,534

Number in thousands

7421 844 455 5876-11 years.--

6 years 665 758 737 816 92 94 74 46

7 years 613 865 730 717 122 125 67 64

8 years 696 846 681 802 107 113 57 88

9 years 679 885 779 741 130 104 84 92

10 years 603 887 748 769 101 203 67 147

11 years

lays

540 800 742 689 190 205 106 150

6.11 years--- 1,979 2 660 2 231 2,439 331 365 226 315

6 years 375 425 425 405 34 19 42 41

7 y:.nrs 298 412 349 426 53 61 32 42

8 years 316 444 37 433 47 65 29 49

9 years 357 471 411 398 63 45 39 40

10 ycars 346 486 347 390 46 88 28 65

11 years 287 422 342 387 88 87 56 78

Girls

6-11 years-- 1,817 2,381 2,186 2,095 411 479 229 272

6 years 291 333 312 411 57 75 32 5

7 years 31f. 453 381 291 69 64 35 22

8 Years 380 402 323 369 61 48 27 39

9 years 322 414 369 343 67 59 45 52

10 years 256 401 400 379 55 115 39 82

11 years 253 378 401 302 102 118 51 72

20/100 or less

North-
ease

Mid-
west South West

236 293 113 212

12 3 3 3

23 20 12 7

33 43 12 19

50 40 24 38

27 85 22 82

91 102 38 63

122 120 50 92

9 3

14 11 6 7

9 15 6 9

27 21 9 11

8 33 11 35

55 40 15 27

114 173 61 120

3

9 9

24 28

24 19

19 53

35 61

6 9

15 28

11 47

23 36
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Table 7. Actual and expected number of children per 100, with ,specified levels of normal or defec-
tive uncorracted binocular distance and near vision, by region and sex: United States, 1963-65

Acuity level and sex

Actual Expectedl

North-
east

Mid-
west South West North-

east
Mid-
west South West

20/20 or better Rate per 100 children

Both sexes 70.8 74.5 76.8 76.7 74,7 74,8 74.8 74,8

Boys 74.0 77.6 77.6 78,5 77,1 77.1 77.1 76.9
Girls 67.7 71.4 76.0 74.7 72.4 72.5 72.5 72.4

20/40 or less

Both sexes 13.8 12.5 7.9 9.9 10.9 11,1 11.1 11.0

Boys 12.4 10.6 7,8 10,1 10,2 10.3 10.1 10.3
Girls 15.3 14.4 8.0 9.7 11.6 12.0 12.1 11,8

20/100 or less

Both sexes 4.4 4.3 1.9 3.6 3,5 3.6 3.6 3.5

Boys 3.5 1.7 3.0 3.2 3.2 3.1 3.2
Girls 4.2 5.2 2.1 4.3 3,8 4.1 4.2 4.0

or better_14/14

Both sexes 66.6 69.4 76.0 78.5 72,4 72.6 72.7 72.8

Boys 71.9 72,1 76.8 80.4 i5.4 75.4 75.3 75.1
Girls 61.3 66.7 75.2 76.3 69.4 69.6 70.0 70.2

14/28 or less

Both sexes - 8.4 6.6 4.9 3.9 5.9 6.0 6.0 5.9

Boys 7.0 5.7 4.3 3.5 5.1 5.1 5.1 5.1
Girls 9.8 7.6 5.6 4.4 6.8 6.9 6.8 6.7

22

lAssuming age-sex specific rates are identical in each region.
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Table 8. Actual and expected number of white ond Negro children per 100, with specified levels
of normal or defective uncorrected binocular di.6.ance and near vision, by region: United States,
1963-65

Acuity level and race

Actual Expected1

North-
east

Mid-
west

South West North-
east

Mid-
west South West

20/20 or better: Rate per 100 children

White 71.9 75.5 76.3 76.7 70,9 74.6 76,8 76.7

Negro 63.8 66.1 78.1 79.9 70,7 74,4 76.7 76.3

20/40 or less:

White 13.2 12.4 8.3 10.1 13.8 12.5 7.9 9,9

Negro 16.8 13.5 6.8 7.8 14.2 12.5 7.8 9.8

20/100 or less:

White 4.4 4.3 2.1 3.9 4.4 4.3 2.0 3.6

Negro 4.7 5.0 1.4 4.6 4.3 1. 8 3.5

14/14 or better:

White 67.9 70.2 75.2 78.5 66.6 69.4 76.0 78.5

Negro 57.7 60.9 77.9 77.8 66.8 69.0 75.8 78.4

14/28 or less:

White 7.5 6.3 5.1 4.0 8.4 6.6 4.9 3.9

Negro 15.2 9.8 4.5 2.7 8.5 6.7 5.0 4.0

1
Assuming age-sex specific rates are identical for white and Negro children.
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Table 9. Number of children per 100, inurban and rural areas with specified levels of uncorrected
binocular distance and near vision, by age and sex, with total standard error: United States,
1963-65

Age and sex

20/20 or 20/40 or 20/100 or 14/14 01
better less less better

Urban Rural Urban Rural Urban Rural Urban Rural

Both sexes

6-11 years

6 years

7 years

8 years

9 years

10 years-

11 years

..

6-11 years

6 years

7 years

8 years

9 years

10 years-

11 years-

Girls

6-11 years

6 years

7 years

8 years

9 years

10 years

11 years

Total

24

73.2 77.8 12.0

Rate per 100 children

9.3 3.8 3.11 71.6 74.6

70.5 77.1 8.5 5.6 1.0 0.6 75.6 76.9

70.1 74.8 10.1 1.8 2.2 0.2 59.4 63.6

75.2 77.8 10.1 7.4 2.6 2.9 66.6 71.6

76.9 80.2 11.0 9.2 4.8 2.2 74.0 75.7

75.9 81.7 15.0 10.4 5.8 5.3 77.1 80.9

71.8 76.0 17.9 16.0 7.6 8.1 78.3 80.4

75.2 80.7 .1.2 8.3 3.7 2.2 74.7 76.6

75.1 84.9 7.0 5.8 0.6 0.8 80.8 78.6

69.9 75.0 10.1 7.2 2.6 0.4 63.8 63.3

74.9 80.1 11.2 5.8 2.4 1.0 66.1 75.7

80.9 82.3 9.9 8.2 4.4 1.6 78.4 76.9

77.0 86.5 13.8 7.0 4.8 3.6 80.1 84.2

74.7 75.3 15.7 16.7 7.7 6.2 80.0 82.7

71.1 75.0 12.8 10.3 4.0 4.1 68.4 72.6

65.7 69.2 10.0 5.4 0.3 0.5 70.2 75.1

70.4 74.4 10.0 8.4 1.9 54.8 63.6

75.5 75.2 8.9 9.1 2.8 4.9 67.1 66.9

72.7 77.9 12.1 10.3 5.3 2.7 69.3 74.2

74.7 77.0 16.3 13.5 6.8 6.9 74.0 77.6

68.7 76.6 20.1 15.2 7.5 9.9 76.4 78.2

Standard error

0.91
1

0.93 0.54 I 0.77 0.33 ! 0.59 0.83 1.22 I

14/28 or
less

Urban Rural

6.11 5.6

5.2 6.7

7.3 5.9

5.6 5.2

6.3 4.2

5.6 5.3

6.9 6.5

5.1 5.1

4.7 6.8

5.2 5.2

5.9 3.5

4.0 3.3

3.9 5.1

7.0 6.8

7.2 6.2

5.6 6.7

9.5 6.5

5.3 7.1

8.8 5.1

7.4 5.4

6.8 6.1

0.37] 0.97
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Table 10. Actual and expected number of children per 100, with specified levels of normal or
defective uncorrected binocular distance and near vision, by site of place of residence! United
States, 1963.65

Acuity level and rate

Urbanized areas Urban places outside
urbanized areas

Rural
areas

3 million 1.2.9 250,000- Less than 25,000 10,000- 2,500.
or more million 999,999 250,000 or more 24,999 9,999

Distance

20/20 or better!

Actual

Expected1

20/40 or less:

Actual

Expected1

20/100 or less:

Actual

Expected1

Near

14/14 or better:

Actual 65.7 72.7 74.1

Expected1 72.2 72.8 72.9

14/28 or better:

Actual 8.6 6.6 4.6

Expecte& 6.0 5.9 5.9

Rate per 100 children

69.6 76.5 72.8

74.8 74.8 74.8

13.6 12.2 11.9

10.9 11.1 11.2

4.0 4.1 4.6

3.5 3.6 3.7

75.3 75.7 73.4 72.7 77.8

75.1 74.7 75.0 74.7 74.8

10.3 11.7 7.8 11.1 9.3

11.0 10.9 11.0 11.0 11.0

3.4 1.2 2.1 4.8 3.1

3.6 3.5 3.6 3.5 3.6

72.0 78.8

73.2 72.1

4.81 5.1

5.91 5.9

75.4 73.2 74.6

73..: 72.7 72.5

2.7 4.8 5.6

5.9 6.0 6.0

1

Assuming age-specific rates are identical for all places.

ft.

2 5



4

Tsble 11, Number of children per 100, with specified levels of normal. or defective uncorrected binoc-
ular distance and near vision, by rate of population change in place of residence from 1950 to 1960,
age, and selt, with total standard error: United States, 1963-65

Age and sex

Loss

Both sexes

77.06.11 years

6 years . 75.1

7 years 75.1

8 years 75.8

9 years 79.7

10 years 83.8

11 years 73.1

1:1118

6-11 years 79.2

6 years 81.5

7 years 74.8

8 years 76.6

9 years 81.7

10 years- 87.7

11 years - 72.9

Girls

6-11 years 74.9

6 years 68.9

7 years 75.4

8 years 75.1

9 years 77.5

10 years 80.0

11 years 72.9

Total 1.761

26

20/20 or better 20/40 o less

Rate of population change

Below-
average
gain

Average
gain

70,8 73.7

-1

Above-
average Loss

gain

Below-
average
gain

Rate per 100 children

65.6 70.7

63.5 70.9

74.1 76.2

76.6 76.4

71.6 76.0

74.8 72.5

71.5 I 76.6

74.2 73.9

58.4 75.3

71.7 75.2

76.5 84.0

71.9 77.9

75.2 74.2

70.1 I 70.4

58.4 66.5

68.1 65.7

75.4 77.1

76.6 68.7

71.2 74.0

74.2 70.5

77.6 9.3

80.5 5,9

76.2 8.1

78.2 8.9

76.8 7,6

79.4 7.8

72.6 18.2

80.6 7,9

84.0 5.4

75.0 6.7

82,9 6.5

82.8 7.9

82..1 4.1

76.7 17.1

74.3 10.8

76.2 6.3

77.2 9.5

73.4 11.4

75.3 7.3

76.0 11.3

68.3 19.2

Standard error

Average
gain

Above-
average
gain

12,3 11.6 11,0

9.3 7,4

13.7 8,3

8.6 8.6

9.4 13.1

17.7 15.7

16.1 17.9

14,3 9.7

.3
7.6

10.6

11.2

12.8

16.4

9.3

11.5 3,4

18.2 6.8

10.5 11.1

10.2 9.2

19.1 13.5

16.8 16.3

6.8

6.3

9.3

9.7

10.0

13.9

10.4 13.7 12.8

7.5 12.4 7.8

9.5 10.0 8.8

6.5 5.9 11.9

8.5 16.9 12.9

16.4 18.0 16.0

15.3 19.6 18.8

2.38] 1,411_ 1.16 I 1.11 1.33 1.27
J
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Table 11. Number of children per 100, with specified levels of normal or defective uncorrected binoc-
ular distance and near vision, by rate of population change in place of residence from 1950 to 1960,
age, and sex, with total standard error: United States, 1963-63--Con.

20/100 or lees 14/14 or Letter

Rate of population change

14/28 or less

_
Loss

Below-
average
gain

Average
g ain

Above-
average
gain

Loss
Below-
average
gain

Average
gain

Above-
average
gain

Loss
Below-
average
gain

Average
gain

Above-
average
gain

2.9

It

1.1

3.4

1.9

3.4

8.0

1.9

1.1

1.3

2,1

0,6

6.5

3.9

1.2

5.5

1.7

6.0

9.4

0.81 1

Rate per 100 children

3.5 4.1 3.9 73.7

1.2 0.3 0.7 78.4

2.2 1.4 1.2 69.6

1.2 2.5 3.6' 66.8

4,0 6.8 2.6 72.7

7.5 5.0 6.6 79.3

4.9 9.2 8.6 78.0

4.2 3.5 3.2 75.7

1.9 0.4 0.5 83.1

3.8 1.5 1.3 73.9

1.2 3.2 2.1 66.6

4,0 4.8 2.6 72.4

8.4 2.9 5.6 80.2

6.0 9.1 7.0 78.7

2.8 4.6 4.7 71.7

0.6 0.8 73.9

1.3 1.1 1.2 60.7

1.2 1.7 5,2 66.9

4.1 8.9 2.6 72.8

6.5 7.1 7.8 78.3

3.6 9.3 10.2 77.1

0.46 0.65 I 0,92 1.89

71.7 72.4

76.4 74.9

54.4 61.9

66.7 71.3

75.3 73.0

76.1 77.0

81.6 78.3

71.9 76.3

76.7 82.6

50.0 66.5

66.9 69.2

76.1 79.9

78.3 80.6

82.6 80.0

71.5 68.1

76.0 65.0

58.4 56.3

66.4 73.3

74.3 65.9

74.0 73.2

80.2 76.1

Standard error

2.77 1 2.38
f

*lig )1

040

72.5 6.2 5.0 6.6 5.9

73.8 6.2 3.5 6.8 6.4

58.3 5.7 8.2 6.7 6.7

67.9 6.9 3.9 6.2 4.9

77.2 4.9 3.6 7.2 6.4

80.8 6.2 5.7 4.8 5.0

78.4 7.3 5.8 7.6 6.1

77.0 5.0 6.0 5.3 4.2

76.1 4.5 4.9 4.9 7.5

60.3 4.1 10.0 3.4 4.2

74.6 4.4 5.5 7.2 3.1

82.5 4.8 2.6 3.7 3.7

86.0 6.1 6.4 4.1 0.7

81.8 6.0 6.9 8.6 6.0

67.8 7.4 4.1 8.0 7.8

70.9 7.8 2.3 9.2 5.1

56.2 7.4 6.5 10.5 9.0

61.0 9.4 2.2 5.1 6.6

71.1 5.0 4.5 10.7 9.5

74.6 6.3 5,1 5.5 10.1

74.8 8.6 4.6 6,4 6.3

1,84 0.75 1.00 0.861 0.95
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Table 12. Number of children per 100, with specified levels of normal or defective uncorrected binocular distance

and near vision and expected rate, by family income and age, with total standard error: United States, 1963-65

Acuity level and age

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

DI TANCF,

20/20 or better

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

20/40 or less

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

20/100 or less

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

NEAR

14/14 or better

6-11 years

6 years
7 years
8 years
9 years
10 years
11 years

14/28 or less

20/20 or better
20/40 or less
20/100 or loss
14/14 or better
14/28 or less

TOTAL

20/20 or better
20/40 or loss
20/100 or less
14/14 or better
14/28 or less

-

28

TOTAL

Less than
$3,000

T-
$5,000-

$4,999 $6,999
$7,000-
$9,999

$10,000-
$14,999

$15,000
or more

Rate per 100 children

76,6 75.0 73.1 74.4 73.9 77.1

75.2 69.4 71.2 76.6 68.3 76.2

74.4 71.6 71,3 70.2 69.9 80.9
75.6 73.5 73.5 78.6 81.2 72.9

76.9 81.6 72.2 77.2 82.7 81.7

80.5 78.8 78.3 7:.1 79.0 77,9

77,3 77.1 73.2 70.8 62.0 76.4

8,3 9.4 12.0 12.5 14.4 10.8

5.1 9.9 5.9 7.4 10.6 7.7

7.6 7.9 10.6 8.8 14.7 2.0

7.7 8.6 10.7 8.1 7.9 15.2

8.9 5.5 15.5 14.2 9.7 4.8
7.6 12.3 14.2 17.3 16.0 14.8

14.2 12.7 15.9 20.2 28.2 18.1

2.2 2.7 4.2 4.3 5.0 3.9

0.8 0,6 0.7
0.8 0.9 3.0 2.3
1.9 1.7 3.2 2.2 3.7 2.8

1.3 2.4 6.4 6.3 3.0 2.1

4.0 5.4 5.9 6.2 6.8 8.2

t; 2 5.7 6.5 8.4 16.1 9.5

73.0 71.5 71.8 73.3 72.0 77.3

79,6 79.2 76.9 71 8 67.9 76.0

68,2 57.9 60.0 58.8 57.3 76.9

66.0 68.3 62.7 73.0 75.8 65.0

71,1 70.0 74.7 76.5 77.0 87.1

77.6 75.7 79.1 80.1 78.9 81.1

75.5 78.8 79.7 81.2 73.6 80.8

6.8 6.1 5.8 6.0 4.9 5.2

6.7 8.6 4.0 5.5 5.3 1,2

7.0 7.2 7.6 6.1 5.7 1.7

6.6 4.9 6.0 4.1 4.1 6.2

5.8 5.9 4.8 8.8 2.8 3.6

6.8 5.8 5.5 5.0 2.3 7.7

7.8 4.0 6.7 6.6 9.8 10.6

Expected ratel per 100 children

74.6 74.8 74.7 74.8 75.0 74.9

11.0 10,9 11.0 11.0 11,1 11.2

3.6 3.5 3.6 3.6 3.7 3.7

72.4 72,6 72.0 72.5 73,1 73.3

6.0 6.0 6.0 5.9 5.9 5.9

Standard error

1.25 1.46 0.86 1.57 2.02 3.92

0.83 1.05 0.74 0.90 1.30 2,34

0.49 0.65 0.54 0.54 0.58 1.19

1.55 1.26 1.95 1.55 3.35

0.63 0.68 0.60 0.57 0.92 1.20

I Assuming age-sex specific rates are identical for all incomes.



Table 13. Number of children per 100. with specified levels of normal or defective uncorrected binocular distance
and near vision and exper:ted ratr:. education of parent and age, with total standard error: United States,
1u63-65

Acuity level and age

Years of schooling completed

Less than
5 years

5-7
years

8
years

9-11
years 4estrs

13-15
years

16
years

17 years
or more

Rate per 100 population

_DISTANCE

20/20 or better

6-11 years 75.2 78.01 74.6 73.21 74.8 75.0 75.3 72.6

6 years 71.4 76.6 72.1 67.9 74.2 74.4 76.0 71.7

7 years- 62.7 77.6 73.7 69.8 72.2 78.1 67.0 71.9

8 years 81.0 68.6 73.7 76.7 77.7 74.1 81.2 7u.4

9 years 80.2 83.8 78.1 78.2 73.5 80.8 80.4 86.0

10 years 82.6 81.1 78.6 76.0 78.3 75.4 76.2 73.0

11 years 75.) 81.8 72.4 72.2 73.4 67.5 73.0 64.4

20/40 or less

6-11 years 8.9 8.0 10.4 10.2 12.2 10.9 12.2 16.2

6 years 7.6 4.6 7.3 10.4 7.6 5.3 6.3 5.8

7 years 14.6 7.5 6.4 9.4 8.7 7.5 8.7 17.6

8 years 4.4 13.6 9.8 7.5 9.4 4.4 10.0 16.0

9 years 6.8 6.6 8.2 9.7 13.8 13.0 9.9 7.9

10 years 5.7 7.5 10.6 9.6 15.4 19.9 21.6 22.4

li years 13.6 7.1 18.3 15.2 19.8 19.3 18.0 47.7

20/100 or less

6-11 years 2.5 1.9 4.2 2.5 4.4 3.9 3.7 5.4

6 years 0.8 0.4 0.9 0.8

7 years 2.3 1.0 1,6 1.3 1.9 1.2 3.3

8 years 3.3 3.8 4.2 1.1 2.0 2.2 1.0 8.0

9 years 2.6 3.4 .6 6.2 1.5 4.0 1.5

10 years 1.0 3.1 6.0 4.2 6.9 7.5 8.0 7.9

11 years 6.2 3.2 7.8 4.1 9.8 13.0 9.8 10.8

NEAR

14/14 or better

6-11 years 74.3 72.9 71.4 69.7 72.8 72.3 76.5 75.9

6 years 79.4 84.8 77.2 73.9 75.1 69.6 82.9 74.3

7 years 65.8 70.9 63.3 54.0 59.6 65.5 56.2 66.6

8 years 79.2 61.6 60.2 68.4 68.4 71.5 75.1 66.1

9 years 70./ 70.2 70.7 72.1 74.3 75.5 85.1 87,8

10 years 76.2 72.2 77.0 76.1 81.5 79.1 82.4 80.7

11 years 77.3 81.3 78.6 77.1 79.8 77.7 80.5 80.4

14/28 or less

6-11 years 6.0 7.8 6.2 6.2 5.6 5.6 4.3 5.8

6 years 2,9 7.7 7.2 6.3 6.7 3.9 1.3 2.6

7 years 10./ 7.4 6.4 9.5 5.0 2.9 5.7 7.7

8 years 3.3 12.6 6.3 4.2 4.2 5.2 2.8 8.6

9 years 8.0 4.4 4.2 5.1 6.2 6.9 5.4 5.7

10 years 4.9 7.7 7.6 4.6 3.4 11.3 3.6 4.6

11 years 5.8 6.5 5.6 7.0 8.0 3.5 7.0 6.4

TOTAL Expected ratelper 100 children

20/20 or better 74.7 75.2 74.7 74.7 74.8 74.4 74.9 75.2

20/40 or less 11.3 11.2 11.4 11.0 11.0 10.8 11.0 11.1

20/100 or less 3.7 3.8 3.9 3.5 3.5 3.3 3.6 3.7

14/14 or better 72.8 73.0 73.0 72.3 72.5 72.0 72.7 73.3

14/28 or Less 6.0 5.9 6.0 6.0 5.9 5.9 5.9 6.0

TOTAL Standard error

20/20 or better- 2.55 2.06 1.66 1.38 1.45 1.65 2.42 2.90

20/40 or less 1.7? 1.21 1.16 0.87 0.83 1.60 1.84 2.62

20/100 or less 0.71 0.75 0.72 0.52 0.53 1.14 0.93 1.46

14/14 or better 3.45 1.85 1.42 1.57 1.60 1.88 2.33 3.60

14/28 or less 1.14 1.44 0.88 0.58 0.37 0.83 1.05 1.80

Assuming age-sex specific rates are ident4cal for all educational levels.
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Table 14. Number of children per 100, withspecified lovels of normal or defective uncorricted binocular ef..

cance and near vision and expected ;AN,, by grade in school and Aft!: United Stakes. 196365

Acuity level and sex
Ki.:dr-
guten First

Oree

Third

achrol

Second Fourth Fifth Sixth Seventh

jaa or better, n:tual rate per 100 children

Both sexes- 53.3 74.0 72.6 76.7 78.1 76.7 72.2 73.7

Boys 59,5 7/.5 73.4 '18.3 80.0 80.7 73.9 71.9

Girls 41.0 70.1 71.8 7'4.9 76.3 72.5 70.7 75.0

20140 or less

Both sexes - 11.1 7.4 9.5 8.1 11.3 14.2 17.8 18.9

Boys 11,4 6.6 9.0 8.3 10.9 11.5 16.5 19.2

Girls 10.8 8.3 10,0 7.9 11.7 17.0 18.8 18.6

20/100 or less

Both sexes 0.7 1.8 2.6 3.7 6.0 8.9 7.5

Boys 0.8 2.1 2,3 2.8 5.0 7.6 9.9

Girls 0.6 1.6 3.0 4.6 7.1 10.0 5.9

14/14 or better

Both sexes 83.8 74.7 60.7 68.3 74.5 80.1 79.3 80.5

Boys 83.5 78.2 61.4 71.7 79.0 82.6 81.4 87.0

Girls 84.0 70.8 60.0 64.7 70.0 77.6 77.4 76.2

14/28 or less

Both sexes 5.6 5.8 6.5 5.2 5.9 5.4 6.6 7.8

Boys 9.4 5,2 5.6 4.3 4.0 4.0 6.5 9.3

Girls 1.7 6.5 7.4 6.1 7.7 6.8 6.7 6.8

20/20 or better Expected ratel per 100 children

Both sexes 72.5 72.5 72.8 76.0 77.3 76.7 73.7 72.7

Boys 77.9 76.5 73.9 77.2 80.0 78,7 75.5 74.7

Girls 67.0 68.2 71.8 74.6 74.6 74.6 72.0 71.4

20/40 or less

Both sexes- 7.6 8.0 9.1 9.6 11.2 13.9 16.6 17.4

Boys 6.5 7.2 8.9 9.5 10.3 12.5 15.3 16.1

Girls 8.7 8.9 9.4 9.8 12.2 15.3 17.8 18.3

-12/1.21/23-a
Both sexes- 0,5 0.8 1.7 2.9 4.3 5.9 7.4 7.8

Boys 0.7 1.0 1.8 2.4 3.7 5.0 6.7 7.2

Girls 0.4 0.6 1.6 3.5 4.9 6.8 8.1 8.3

14/14 or better

Both sexes- 75.2 72.0 64.5 69.1 74.7 77.8 78,6 78,4

Boys 79.3 75.4 67,3 71.3 77.9 80.6 80.8 80,7

Girls 71.0 68.3 61.6 66.8 71.5 74.9 76.6 76.9

14/28 or less

Both sexes - 5,8 6.0 6.4 5.6 5.6 5.8 6.5 6.7

Boys 5.4 5.3 5.1 4.8 4.2 4.9 6.5 6.9

Girls 6.2 6.7 7.6 6.5 7.0 6.7 6.6 6.6
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APPENDIX I

STATISTICAL NOTES

The Survey Oesign

1 he sample design for the second cycle of the
Health Examination Survey, similar to the one used for
the first cycle, was that of a multistage, stratified
probability sample of loose clusters of persons in
land-based segments. Successive elements dealt with
in the process of sampling are primary sampling units
(PSU), census enumeration %strict (ED), segment,
household, eligible child (EC), and, finally, the sample
child (SC).

At the first stage, the nearly 2,000 PSU's into
which the United States (including Hawaii and Alaska)
has been divided and then grouped into 357 strata for
use in the Current Population Survey and the Health
Interview Survey were further grouped into 40 super-
strata for use in Cycle II of the Health Examination
Survey. The average size of each Cycle II stratum was
4.5 million persons, and all strata fell between the lim-
itS of 3.5 and 5.5 million. Grouping into 40 strata was
done in a way that maximized homogeneity of the PSU's
included in each stratum, particularly with regard to
degree of urbanization, geographic proximity, and de-
gree of industrialization. The 40 strata were classi-
fied into four broad geographic regions (each with 10
strata) of approximately equal population and cross-
classified into four broad population density groups
(each having 10 strata). Each of the 16 cells contained
either two or three strata. A single stratum might
include only one PSU, only part of a PSU (e.g., New
York City, which represented two strata), or several
score PSU's.

To t e account of the possible effect that the rate
of population change between the 1950 and 1960 Census
might have had on health, the 10 strata within each
region were further classified into four classes ranging
from those with no increase to those with the greatest
relative increase. Each such class contained either two
or three strata,

One PSU was then selected from each of the 40
strata, A controlled selection technique was used in
which the probability of selection of a particular PSU

was proportional to its 1960 population, In the controlled
selection an attempt was also made to maximize the
spread of the PSU's among the States. While not every
one of the 64 cells in the 4x4x4 grid contributes a PSU
to the sample of 40 PSU's, the controlled selection
technique ensured the sample's matching the marginal
distributions in all three dimensions and being closely
representative of all cross-classifications.

Generally, within a particular PSU, 20 ED were
selected with the probability of selection of a particular
ED proportional to its population in the age group 5-9
years in the 1960 Census, which by 1963 roughly ap-
proximated the population in the target age group for
Cycle II, A similar method was used for selecting one
segment (cluster of !.ouseholds) in each ED. Each of the
resultant 20 segments was either a bounded area or a
cluster of households (or addresses), All the children
in the age range properly resident at the address visited
were EC's. Operational considerations made it neces-
sary to reduce the number of prospective examinees at
any one location to a maximum of 200. The EC's to
be excluded for this reason from the SC group were de-
termined by systematic subsampling.

The total sample included 7,417 children from 25
different States in the 6-11 years age group with ap-
proximately 1,000 in each of the single years of age.

Reliability

Measurement processes employed in the survey were
highly standardized and closely controlled, Of course
this does not mean that the correspondence between the
real world and the survey results is exact. Data from
the survey are imperfect for three major reasons:
(1) results are subject to sampling error, (2) the ac-
tual conduct of a survey never agrees perfectly with the
design, and (3) the measurement processes themselves
are inexact even though standardized and controlled.

The first report cn Cycle 114 describes in detail
the faithfulness with which the sampling design was car-
ried out. It notes that out of the 7,417 sample children
the 7,119 who were examineda response rate of 96
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percentgave evidence that they were a highly repre-
sentative 8amp1e of children of this age in the nonin-
stitutional population of the United States.The response
levels for the various demographic subgroupsinclud-
ing those for age, sex, race, region, population density,
parent's educational level, and family incomeshow
no marked differentials. Hence it appears unlikely that
nonresponse could bias the findings much in these re-
spects.

Measures used to control the quality of data from
this survey in general have been cited previous1y;1
those relating specifically to the vision sections of the
examination are outlined in an earlier publication of
findings from this study."

Data recorded for each sample child are inflated
in the estimation process to chat acterize the larger
universe of which the sample child is representative.
The weights used in this inflation process are a product
of the reciprocal of the probability of selecting the child,
an adjustment for nonresponse cases, and a poststrati-
fled ratio adjustment which increases precision by
bringing survey r esults into closer alignm ent with known
U.S. population figures by color and sex within single
years of age 6-11.

In the second cycle of the Health Examination Sur-
vey the sample was the result of three stages of se-
lectionthe single PSU from each stratum, the 20 seg-
ments from each sample PSU, and the sample children
from the eligible children. The probability of selecting
an individual child is the product of the probability of
selection at each stage.

Since the strata are roughly equal in population size
and a nearly equal number of sample children were ex-
amined in each of the sample PSU's, the sample design
is essentially self-weighting with respect to the target
population; that is, each child 6-11 years old had about
the same probability of being orawn into the sample.

The adjustment upward for nonresponse is intended
to minimize the impact of nonresponse on final esti-
mates by imputing to nonrespondents the characteristics
of "similar" respondents. Here "similar" respondents
were judged to be examined children in a sample PSU
having the same age (in years) and sex as children not
examined in that sample PSU.

The poststratified ratio adjustment used in the
second cycle achieved most of the gains in precision
which would have been attained if the sample had been
drawn from a population stratified by age, color, and
sex and made the final sample estimates of population
agree exactly with independent controls prepared by
the Bureau of Census for the noninstitutional population
of the United States as of August I, I Q6 (approximate
mid-survey point), by color and sex for each single
year of age 6-11. The weight of every responding
sample child in each of the 24 zige, colGc, and sex
classes is adjusted upward or dowrvx d o that the
weighted total withm the c I a ss equals the independent
popul;ltion control.
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SamplIrj and Measurement Error

In the present report, reference has been made to
efforts to minimize bias and variability of measurement
techniques.

The probability design of the survey makes possible
the calculation of sampling errors. The sampling error
is used here to determine how imprecise the survey
test results may be because they come from a sample
rather than from the measurements of all elements in
the universe.

The estimation of sampling errors for a study of

the type of the Health Examination Survey is difficult
for at least three reasons: (1) measurement error and
"pure" sampling error are confounded in the datait
is not easy to find a procedure which will either com-
pletely include both or treat one or the other separately,
(2) the survey design and estimation procedure are com-
plex and accordingly require computationally involved
techniques for the calculation of variances, and (3)
from the survey are coming thousands of statistics,
many for subclasses of the population for which there
are a small number of cases. Estimates of sampling
error are obtained from the sample data and are them-
selves subject to sampling error which may be large
when the number of cases in a cell is small or even
occasionally when the number of cases is substantial.

Estimates of approximate sampling variability for
selected statistics used in this report are presented in
the detailed tables. These estimates have been prepared
by a replication technique which yields overall vari-
ability through observation of variability among random
subsamples of the total sample. The method reflects
both "pure" sampling variance and a part of the mea-
surement variance.

In accordance with usual practice, the interval es-
timate for any statistic may be considered the range
within one standard error of the tabulated statistic with
68-percent confidence, or the range within two standard
errors of the tabulated statistic with 95-percent confi-
dence. The latter is used as the level of significance in
this report.

An approximation of the standard error of a dif-
ference d=x-y of ro stitiis2tics x and y is given by
the formula Sd.(Sx + S ) where S and S are

x

the sampling errors, respectively of x and y, shown
in the detailed tables.

Small Categories

riom e tables magnitudes are shown for cells for
which the sample size is so small that the sampling
error may be several times as great as the statistic
itself, Obviously in sueh instances the statistic has no
meaning in itself except to indicate that the true quantity
is small. Such numbers, if shown, have been included in
the belief that they may help to convey an impression
of the overall story of the table.
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APPENDIX II

DEMOGRAPHIC AND SOCIOECONOMIC VARIABLES AND RELATED TERMS

Age.--The age recorded for each child was the age
at last birthday on the date of examination. The age cri-
terion for inclusion in the sample used in this survey
was defined in terms of age at time of interview. Since
the examination usually tcxak place 2 to 4 weeks after
the interview, some of those who were 11 years old at
the time of interview became 12 years old by the time
of examination. There were 72 such cases, ln the ad-
justment and weighting procedures used to produce
national estimates, these 72 were included in the 11-
year-old group.

Race,Race was recorded as "white," "Negro,"
or "other races." The last category included American
Indians, Chinese, Japanese, and all races other than
white or Negro. Mexican persons were included with
"white" unless definitely known to be American Indian
or of another race. Negroes and persons of mixed Ne-
gro and other parentage were recorded as "Negro."

Geographic region,--For purposes of stratification
the United States was divided into four broad geographic
regions of approximately equal population. These re-
gions, which correspond closely to those used by the
U.S. Bureau of the Census, were as follows:

Region States Included

Northeast

Midwest

South

West

Maine, Vermont, New Hampshire,
Massachusetts, Connecticut, Rhode
Island, New York, New Jersey, and
Pennsylvania
Ohio, Illinois, Indiana, Michigan,
Wisconsin, Minnesota, Iowa, and
Missouri
Delaware, Maryland, District of
Columbia, West Virginia, Virginia,
Kentucky, Tennessee, North Caro-
lina, South Carolina, Georgia,
Florida, Alabama, Mississippi,
Louisiana, and Arkansas
Washington, Oregon, California,
Nevada, New Mexico, Arizona,
Texas, Oklahoma, Kansas,
Nebraska, North Dakota, South
Dakota, Idaho, Utah, Colorado,
Montana, Wyoming, Alaska, and
Hawaii

Urban and rural areas. --The definition of urban
and rural areas was the same as that used in the 1960
Census, According to this definition, the urban popu-
lation was comprised of all persons living in (a) places
of 2,500 inhabitants or more incorporated as cities,
boroughs, villages, and towns (except towns in New
Nngland, New York, and Wisconsin); (b) the densely
settled urban fringe, whether incorporated or unin-

corporated, of urbanized areas; (c) towns in New Eng-
land and townships in New Jersey and Pennsylvania
which contained no incorporated municipalities as sub-
divisions and had either 2,500 inhabitants or more, or
a population of 2,500 to 25,000 and a density of 1,500
persons or more per square mile; (d) counties in States
other than the New England States, New Jersey, and
Pennsylvania that had no incorporated municipalities
within their boundaries and had a density of 1,500 per-
sons or more per square mile; and (e) unincorporated
places of 2,500 inhabitants or more not included in any
urban fringe. The remaining population was classified
as rural.

Urban areas are further classified by population
size for places within urbanized areas and other urban
places outside urbanized areas.

Grade in school,--The grade that the child attended
at the time of interview was used here and later veri-
fied against school records. The grade of those chil-
dren on summer vacation was considered to be the grade
that they would enter when school resumed.

Education of parent or guardian.--The highest grade
completed in school was recorded. The only grades
counted were those attended in a regular graded public or
private school where persons were given formal edu-
cation, whether during the day or at night and whether
attendance was full or part time. A "regular" school
is one which advances a person toward an elementary
or high school diploma, or a college, university, or
professional school degree. Education in vocational,
trade, or business schools outside the regular school
system was not counted in determining the highest grade
of school completed.

Family income.-- The income recorded was the total
income of the past 12 months received by the head of the
household and all other household members related to
the head by blood, marriage, or adoption, This income
was the gross cash income (excluding pay in kind) ex-
cept in the case of a family with their own farm or
business, in which case net income was recorded.

Parent. A parent was the natural parent or, in
the case of adoption, the legal parent of the child.

Guardiln.--A guardian was responsible for the care
and supervision of the child. lie (or she) did not have to
be the legal guradian to be considered the guardian for
this survey. A guardianship could only exist when the
parent(s) of the child did not reside within the sample
household,

Head )j. hausithold. --Only one person in each house-
hold was designated as the "head," lie (or she) was the
person who was regarded as the "head" by the members
of the household. In most cases the head was the chief
breadwinner of the family although this Was not always
true, in some cases the head was the parent of the chief
earner or the only adult member of the household.
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